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BACKGROUND/AIMS
Congenital coronary anomalies usually do not cause clinical problems; however, some of them might be presented with serious clinical
pictures such as sudden death. We investigated the prevalence and characteristics of anomalous origin of coronary artery (AOCA) in
patients who had coronary angiography.

MATERIAL and METHODS
The coronary angiography reports of 8,366 patients at our center between January 2013 and October 2018 were reviewed. Angiogra-
phy images of patients who were reported to have AOCA were reevaluated.

RESULTS
Fifteen of 8,366 (0.18%) patients were found to have AOCA. The most commonly detected anomaly was anomalous origin of the cir-
cumflex artery (CX) originating from right coronary artery (RCA) or right sinus of Valsalva (RSV) in seven patients (prevalence 0.08% or
46.6% of all AOCA). Five patients showed a single coronary artery (prevalence 0.05% or 33.3% of all AOCA), which was arising from
the RSV in three of them and from left sinus of Valsalva (LSV) in the rest of two. In two patients (0.02% or 13.3% of all AOCA), the left
main coronary artery (LMCA) was originating from the RSV through separate ostium from the RCA. LMCA from the pulmonary artery
was seen in one patient (0.01% or 6.6% of all AOCA). Four patients were found to have coronary artery disease (26.6% of all AOCA)
and two of them presented with acute coronary syndrome.

CONCLUSION
The prevalence of AOCA was found at 0.18% in the present study. The most commonly seen anomaly was the origin of CX artery from
RCA or RSV.
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INTRODUCTION
Coronary artery anomalies that consist of anomalous origin of a coronary arteries (AOCAs), myocardial bridge, and cor-
onary fistula are commonly seen congenital cardiovascular anomalies.1 Many of the coronary artery anomalies are
detected incidentally during coronary angiography, computed tomography, or autopsy at an incidence ranging between
0.17% and 2.2% in autopsy and also between 0.6 and 1.3% in patients who had coronary angiography. The incidence rate
of one or more AOCA has been found at percentages ranging from 0.27% to 1.66% in patients undergoing coronary
angiography and at 0.6% in autopsy series. Most of the congenital coronary anomalies usually do not cause clinical
problems; however, some of them might be presented with serious clinical pictures such as sudden cardiac death, con-
gestive heart failure, arrhythmia, myocardial infarction, and syncope. AOCA has been detected in almost one-third of
sudden cardiac deaths among young adults and athletes.2,3 Furthermore, awareness of these anomalies is crucial as
they could lead to complications during a coronary interventional procedure or a cardiac surgery.

The aim of our study was to investigate the prevalence and characteristics of AOCA in patients who had coronary
angiography in our center.
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MATERIAL and METHODS
The coronary angiography reports of 8,366 patients at our
center between January 2013 and October 2018 were reviewed.
The coronary angiography images of patients who were
reported to have coronary anomaly were reevaluated by two
experienced interventional cardiologists, and they reached an
agreement on the origin of the anomalous coronary arteries.
Coronary angiography indications were to investigate the coro-
nary arteries in acute coronary syndromes or elective settings.
Patients who had muscular bridge, coronary fistula, and/or
complex congenital heart disease were not enrolled in the study.
High “take-off” of coronary arteries, separate origin of conus or
right ventricular branch in the right sinus of Valsalva (RSV), and
the separate ostium of left anterior descending (LAD) and cir-
cumflex (CX) arteries in the left sinus of Valsalva (LSV) were
regarded as a variant of normal anatomy, and they were not
accepted as the AOCA.4 Epicardial coronary artery stenosis
exceeding 50% was considered as coronary artery disease. Eth-
ical approval was obtained from Gaziantep University Medical
Faculty, Cardiology Department (study protocol code: 2018/331).

RESULTS
Fifteen out of 8,366 patients (0.18%) have been detected to
have AOCA (Table 1). The mean age of these 15 patients was
56.4 years, and six (40%) of them were male. The most com-
monly detected anomaly was an anomalous origin of the CX
originating from the right coronary artery (RCA) or RSV, which
was found in seven patients (prevalence 0.08% or 46.6% of all
AOCA). In four of these seven patients, CX was originated

from the RCA (0.04% or 26.6% of all AOCA), and in the rest of
three patients, CX was found to be originated from a separate
ostium in the RSV (0.03% or 20% of all AOCA). Single coronary
artery was seen in five patients (0.05% or 33.3% of all AOCA).
It was originated from the RSV in three of them (0.03% or 20%
of all AOCA) and from the LSV in two of them (0.02% or 13.3%
of all AOCA). In one of the cases with single coronary artery of
LSV origin, RCA was found to be originating from the distal of
the CX and terminating near the RSV (Figure 1). Another anom-
aly was LMCA originating from the RSV through separate
ostium from RCA in two patients (0.02% or 13.3% of all AOCA).

Anomalous left coronary artery from the pulmonary artery
(ALCAPA) was detected in one patient (0.01% or 6.6% of all
AOCA). Coronary artery disease was detected in four patients
with AOCA (26.6% of all AOCA), and two of these patients
presented with acute coronary syndrome.

DISCUSSION
In the present study, the AOCA prevalence was at 0.18%, and
the anomalous origin of the CX artery from RSV (prevalence
0.08% or 46.6% of all AOCA) was most commonly seen in one
patient. CX was originated directly from RCA or through a sep-
arate ostium from RSV. This finding was in keeping with previ-
ously published series, reporting that the CX originating from
RCA or RSV is the most common coronary artery anomaly with
angiographic prevalence at ranging from 0.08 to 0.41%. This
anomaly might be important in the case of cardiac surgery; oth-
erwise, it is thought to have little clinical importance.5–7 AOCA
might be presented with angina, syncope, palpitations, dysp-
nea, or sudden cardiac death (SCD). The link between AOCA
and ischemic symptoms has not been clearly defined yet. The
available data could not demonstrate the direct relation
between these anomalies and typical myocardial ischemia-
related signs and symptoms.8 For instance, a study has
reported that myocardial ischemia-related signs and symptoms

Table 1. Characteristics and Prevalence of Anomalous Origin of
Coronary Arteries (n ¼ 15) in the Patient Population (n ¼ 8,366)

Origin of
Coronary Artery n

Prevalence,
%

Prevalence
Among all
Patients, %

CX from RCA 4 26.6 0.04
CX from RSV 3 20 0.03
Single CA 5 33.3 0.05
RCA from LMCA 1 6.6 0.01
RCA from distal CX 1 6.6 0.01
LMCA from RCA 3 20 0.03
LMCA from RSV 2 13.3 0.02
LMCA from PA
(ALCAPA)

1 6.6 0.01

CX: circumflex artery, RCA: right coronary artery, RSV: right sinus of
Valsalva, CA: coronary artery, LMCA: left main coronary artery, PA:
pulmonary artery, ALCAPA: anomalous left coronary artery from the
pulmonary artery

Figure 1. Coronary angiography image of single coronary artery.
RCA was originated from the distal of the LCX and it terminated
near the RSV. RCA: Right Coronary Artery, RSV: Right Sinus of
Valsalva

Main Points

• Anomalous origin of a coronary arteries (AOCA) is a rare
congenital cardiovascular anomalies as the prevalence
was found at 0.18%.

• Origin of circumflex (CX) artery directly from right coro-
nary artery (RCA) or through a separate ostium from right
sinus of Valsalva (RSV) is the most commonly seen
AOCA.

• Anomalous origin of coronary arteries can complicate
coronary interventions.
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occurred only in one-third of coronary anomaly cases.9 How-
ever, AOCA may result in major cardiovascular events and
sudden death as it was reported to be the second cause of
sudden death among young athletes in USA10 and the third in
Italy.11 The causes of symptoms, ischemia, and SCD in patients
with AOCA have been proposed to be related to anatomical
features of coronary artery such as acute angle takeoff, slit-like
or fish-mouth-shaped orifice, interarterial or intramural course,
and hypoplasia of the proximal part of artery.1 It has been
hypothesized that transient impairment of blood flow due to
compression of the anomalous coronary artery between the
aorta and pulmonary artery during exercise could cause myo-
cardial infarction and/or SCD; however, the mechanism has
not been completely understood yet.12

The prevalence of single coronary artery in the present study
was at 0.05%. Single coronary artery anomaly is a relatively
uncommon, and the prevalence was reported between 0.024
and 0.044%. Single coronary artery does not usually lead to
any symptoms, and it is detected incidentally on coronary angi-
ography or autopsy. Furthermore, this anomaly does not affect
the life expectancy of these patients. However, in the presence
of a major crossing artery between pulmonary artery and
aorta, an increase in risk of sudden death might be seen. Addit-
ionally, this could be fatal if severe stenosis occurs at proximal
segment of single artery.13,14

In the present study, the prevalence of coronary artery disease
and acute coronary syndrome of patients was found to be 26.6
and 13.3%, respectively. There are conflicting data about ather-
osclerosis in coronary anomalies. It was reported that coronary
anomalies may lead to an increase in the development of pre-
mature atherosclerotic disease because of abnormal intracoro-
nary hemodynamics,15 while the other research has not
reported such a relation.16–18 Additionally, according to a
research, the atherosclerosis was found to be less frequent in
some anomalous vessel. In that study, patients who have an
anomalous LAD were found to have significantly less athero-
sclerotic involvement compared to controls. Authors concluded
that LAD mostly originated directly from RSV and had an ante-
rior course to reach the anterior segment of the left ventricule.
Therefore, the risk of development of atherosclerosis might

decrease due to this long course of LAD without branching
points.16 In our study, one of the cases was presented with an
acute coronary syndrome. In the patient, single coronary artery
was originating from RSV, and it was divided into RCA and
LMCA. LMCA was long and giving two main branches as LAD
and CX. LMCA was found to have stenosis at around 90%
severity in mid-segment. A Standart JR guiding catheter was
used, and angioplasty with stent implantation was performed
successfully (Figure 2). However, AOCA with acute coronary
syndromes can have some challenges such as prolonged pro-
cedures, which may lead to serious complications. For instance,
the possibility of crossing atherosclerotic lesion and/or deliver-
ing balloon and stent implantation might be compromised due
to lack of support by guiding catheter.19,20

In this study, ALCAPA, also known as Bland–Garland–White
syndrome, was seen in one patient (0.01% or 6.6% of all anoma-
lies). She was a 46-year-old woman presented with congestive
heart failure. Her transthoracic echocardiography showed a
decreased left ventricular ejection fraction at 30%. Coronary
angiography showed a giant tortuous RCA arising from RSV
and extending collaterals to the left coronary system (Figure 3).
Left coronary arteries could not be visualized with aortogra-
phy. The CT angiogram showed the anomalous origin of the
left coronary artery arising from the main pulmonary trunk
(Figure 4). She underwent a surgery for reimplantation of the
left coronary artery trunk onto the aorta. ALCAPA is a rare
phenomenon that occurs in 1 in 300,000 live births. Congestive
heart failure or myocardial failure develops in most of the
patients with this anomaly during early infancy period, and
mortality rates reach up to 90% for infants in the first year of
life if ALCAPA is not treated. Patients can survive if collateral
channels develop between normal RCA and the anomalous
left coronary system as seen in our case.6,21–23 Therefore, a dual
coronary artery supply through reimplantation of the left coro-
nary artery trunk onto the aorta for all patients with ALCAPA
is a Class I recommendation.1

Additionally, there is another worth mentioning issue regarding
imaging of coronary anomalies. Although coronary angiogra-
phy is the gold standard diagnostic technique for coronary
artery disease, it has some limitations for the evaluation of

Figure 2. Coronary angiography images. (a) Single coronary artery was originating from RSV, and it was divided into RCA and LMCA. LMCA
was long and giving two main branches as LAD and CX. LMCA was found to have stenosis around 90% severity in mid-segment. (b) After suc-
cessful percutaneous coronary intervention with stent was performed. RCA, right coronary artery; LMCA, left main coronary artery; LAD, left
anterior descending artery; CX, circumflex artery; RSV, right sinus of Valsalva.
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coronary artery anomalies. Conventional coronary angiogra-
phy has limited capacity in terms of providing the three-
dimensional course of arteries and describing their precise rela-
tionship to neighboring anatomic structures such as pulmonary
artery and aorta. Hence, multidetector CT angiography is usu-
ally necessary to delineate the proximal course and ostial
origin of anomalous coronary arteries as a complementary
imaging technique.24,25

In conclusion, AOCAs are rare congenital cardiovascular
anomalies as the prevalence was found at 0.18% in the
present study. The most commonly seen anomaly is the origin
of CX artery directly from RCA or through a separate ostium
from RSV. Anomalous origin of coronary arteries can compli-
cate coronary interventions or cardiac surgeries. Therefore,
being aware of coronary anomalies might be helpful for inva-
sive cardiologists in terms of diagnosis and avoiding
complications.
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